A Limited Streamer Tube (LST) detector system has been installed at the KASCADE-Grande experiment to study the Extensive Air Showers (EAS) muon component above a threshold of 2.4 GeV. The extended area of 255 m 2 of the LST and the fine granularity of detection enables a detailed study of the muon spatial distribution in the very central zone of the air shower. A dedicated, fractal based analysis has been developed to take advantage of the observables of this detector setup. The sensitivity on cosmic rays mass and energy discrimination has been verified, based on 1.5 years of data collection by the KASCADE experiment.
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Introduction
The KASCADE-Grande experiment, 1 located inside the area of Forschungszentrum Karlsruhe, Germany, being an extension of the KASCADE 2 multidetector system, is a ground based EAS experiment aiming at studies of the energy spectrum around the "knee" and of the mass composition of primary cosmic rays (CR) in this energy range. One of the detector systems in its Central Detector, namely Multiwire Proportional Chambers (MWPC), 3 has been supplemented with a layer of LST detectors in order to solve the saturation problem occurring at the densities of > 2 particles/m 2 .
The LST Detector
The LST system 4 covers an area of 255 m 2 . The detection units are grouped in Streamer Modules of 6 Streamer Chambers (see Fig. 1 left panel) each. The Streamer Chamber of the size 166.7 × 2850 mm 2 is an individually self-contained PVC package that enclose PVC extrusions, with a surface resistance of 10 5 Ω/cm 2 , forming 16 individual 9 × 9 mm 2 Streamer Tubes. The tubes are covered by a Phenol paper (HP2061, Ferrozell) with a resistivity of 10 11 Ω · cm. The operating gas is CO 2 chosen as optimal compromise of different conditions. The tracking property is achieved by a two dimensional read-out system of inductive pads, on the upper part of the chamber and a grid of anode wires along the tubes. This setup ensures a spatial resolution of 4.5 cm and a reliable working range up to particle densities of 4.5 m −2 . In order to describe configurations of several read-out units being influenced in the same time, the notion of cluster is introduced. The clusters are characterized by size i.e. the number of consecutive read-out units.
Detector Calibration
Clusters are produced by two types of phenomena: mini-showers produced inside the calorimeter and the detector response. In order to quantify the latter the full setup is studied 
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with specified EAS events having core distances larger than 70 m and energies higher than ≈ 10 6 GeV. Using EAS simulations (including GEANT processing of the EAS through Central Detector and ideal streamer formation) the frequency distribution of pad-wire clusters is obtained. A similar distribution is obtained by real measurements. From their comparisons the detector response characteristics are estimated.
Hit Reconstruction and LST Observables
The hit reconstruction procedure has two steps: the deconvolution procedure aimed to account for clusters produced by single particles and the combination procedure for generating all possible distributions of hits compatible with the pad-wire distribution. The spectra of the total number of hits (notation N LST h ), displayed in the right panel of Fig. 1 for different distances to the shower core, exhibits a "knee" like structure. The spatial distribution of hits can be characterized by multifractals. The analysis based on simulations suggest that these observables can be used as CR mass discriminators.
CR Mass and Energy Discrimination
The observables measured by the LST detector can be used for estimating both the CR mass and energy. The discrimination power of selected LST observables can be understood for individual characteristics of the CR. The CR mass can be well discriminated by fractal moments while the energy by the number of hits observable. When a large group of observables is used to determine simultaneously the mass and energy dependence the results including LST observables are compatible with those obtained for other estimators of KASCADE, like the total number of electrons and muons. Hence the LST observables will be used as redundant information at analyses on single air-shower basis.
Conclusions
The LST detector is well understood, and all processes which contribute to the measured signals can be accounted for and quantified. The observables of the LST are sensitive to both, mass (by studying multifractal moments) and energy (by the total number of hits) of the primaries. Results of a multidimensional analysis including LST observables are compatible with the results of analyses using other observables measured by the KASCADE experiment. 5 
